za. Marked questions are recommended for Revision. 


PART - 1: SUBJECTIVE QUESTIONS 


Section (A) : Measurement of Angles & Allied angles 


A-1. Find the radian measures corresponding to the following degree measures 


(i) 15° (ii) 240° (iii) 530° 

A-2. Find the degree measures corresponding to the following radian measures 
. OT : wy OT .. IT 
i) — ii) —4 iii) — iv) — 
(i) 4 (ii) — 4x (iii) 3 (iv) 5 


A-3. — Prove that: 
(i) 2 sin? 24 cosec in cos?= =0 
6 6 3 


(ii) cot? = + cosec oF 3 tan? z =6 


A-4. Find the value of : 
(i) cos 210° (ii) sin 225° (iii) tan 330° (iv) cot (— 315°) 


A-5. Prove that 
(i) cos(z + 9)cos(-—6) 


sin(n—O}cos{ £0 
(ii) cos6 + sin (270° + 8) — sin (270° — 8) + cos (180° + 6) = 0. 
(iii) cos [2-0] cos (27 + 0) oo [S-0]+c0 (2n+0)]- 1. 


= cot? 0. 


A-6. If tan 6 = — 5/12, 0 is not in the second quadrant, then show that 
sin(360° —6)+tan(90° +6) _ 181 
—sec(270° +0)+cosec(-0) 338 


Section (B) : Graphs and Basic Identites (sin(A+B), cos(A+B), tan(A+B)) 


B-1. | Sketch the following graphs : 
(i) y=3 sin 2x (ii) y= 2 tan x (ili) y = Cosmx 


B-2. Find number of solutions of equation sinx = —4x + 1 


B-3.z If tan + secO = : then secé is 
B-4. Show that : (i) sin 20° . cos 40° + cos 20°. sin 40° = 3 /2 
(ii) cos 100° . cos 40° + sin 100° . sin 40° = 1/2 


B-5. Show that : cos 2 0 cos 5 —cos 3 0cos > =sin50 sin : 


0 
B-6 lf A+ B = 45°, prove that (1 + tanA)(1 + tan B) = 2 and hence deduce that tan 225 = /2-1 


B-7. —_ Eliminate 6 from the relations a sec 0 = 1 —b tan 0, a? sec?0 = 5 + b@ tan°0 
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Section (C) : sin?A — sin?B, Multiple angles upto 3A, 2sinA cosB, sinC — sinD 
C-1. Show that: 
(i) sin? 75° — sin? 15° = /3/2 (ii) sin? 45° — sin2 15° = /3/4 


C-2. Find the value of 

(i) 4 sin 18° cos 36° (ii) cos? 72° — sin? 54° 

(iii) cos? 48° — sin? 12° 
a? a b2 
a ED 


C-3.z. If a and B are the solution of a cos0 + b sind = c, then show that cos(a + B) = 


C-4. Show that : sin? [z+4) — sin? (z-4) = <s sinA 
8 2 J2 


C-5.% Show that : cos?a + cos? (a + B) — 2cos a cos B cos (a + B) = sin’p . 


C-6. Prove that 


2A ain2 
(ij SSS ana 
sinAcosA —sinBcosB 


4cos2A 


ii) cot (A + 15°) — tan (A — 15%) = 700829 
mre Na) osineh 


C-7.  If0<0<7/4, then show that 2+ /2(1+cos40) =2cos 0 


34 126 
Ci. -Provedha: Soe teen, Si Aa SSM 3 


cosA sinA 


C-9. Prove that 


thi cof?[ 25) 
4 

{+ cot? 25) 
4 


7 1 1 
(ii) = cot 2a. 
tan3a—tana cot3a—cota 


(i) 


a 9a 
+ cos . cot 4a;sec ay. eee 4a. 


sec8A—1__ tan8A 
sec4A-1  tan2A 


(iv) rilaaus a _ Socabealla — tan 2A 
cosA-sinA cosA+sinA 


C-10. Prove that sin 6 = ee and hence deduce the value of sin 15°. 
1+2cos20 


C-11. Prove that 4(cos? 20° + cos? 40°) = 3(cos 20° + cos 40°) 


C-12. Prove that: 
tan3x 2cos2x+1 ” 2sinx tanx 


(i) = (ii) + =1 


tanx 2cos2x-1 sin3x  tansx 


C-13.z Prove that : 
tan 6 tan (60° + 6) tan(60° — 6) = tan 30 and hence deduce that tan 20° tan 40° tan 60° tan 80° = 3. 
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C-14. Prove that: 
(i) (cosec 0 — sin 8) (sec 6 — cos 86) (tan 6 + cot 8) = 1 


2sin@ tan@ (1-tan@)+2sin@ sec*6  2sin@ 


(1+tan6)? ~ (1+ tan6) 
(iii) coe = + (sec A - tan A) 
1+sinA 
(iv) clara oe are | 
cosA+sinA 
1 a 1 


seca-—tana cosa cosa seca+tana 
cos*A+sin?A  cos*A-sin? A _ 
cosA+sinA cosA-sinA 


Section (D) : Conditional Identities & Trigonometric Series 
D-1. ‘For all values of a, B, y prove that, 


+ + + 
cos a+ COS B + COS y + COS (a+ B +7) = 40089. cos P=. cos 1. 


D-2.2 Ifx+y+z =5 show that, sin 2x + sin 2y + sin 2z = 4cosx cosy cosz. 


D-3. = Ifx+y=2+z, then prove that sin*x + sin?y — sin?z = 2 sin x sin y cos Z. 


D-4.3 If A+B+C = 2S then prove that 


cos (S — A) + cos(S — B) + cos (S-—C) + cos S=4 cos cos B cos © 


D-5. IfA+B+C=0° then prove that sin2A +sin2B+sin2C =—4sinAsinBsinC 


D-6. ‘If d is the exterior angle of a regular polygon of n sides and 0 is any constant, then prove that 
sin 6 + sin (0 + 6) + Sin (0 +20) +... up ton terms = 0 


n _ sinnOcos(n+1)0 
2sin8 


D-7.x3 Prove that sin? 6 + sin? 20 + sin? 30 +....... + sin? nO = 


D-8. Prove that : 


(ii) cos ~~ cos et cos an cos an cos on = : 
11 11 11 11 11. 32 


Section (E) : Range of Trigonometric Expressions 


E-1. Find the extreme values of cos xeos{ = + x| cos 2 - x| 


E-2. Find the maximum and minimum values of following trigonometric functions 
(i) cos 2x + cos2x (ii) cos? ( + x| + (sinx — cos x)? 
E-3. Find the greatest and least value of y 
(i) y = 10 cos*x — 6 sin x cos x + 2 sin®x 
(i) ys 3 cos| 0 + fs 5cos0+3 
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Section (F) : Trigonometric Equations 


F-1. What are the most general values of 6 which satisfy the equations: 


1 
i sind = —— ii tan (x — 1 =/3 
(i) Bs (ii) (x - 1) 
2 
(iti) tan@ = — 1 (iv) cosec8 = —. 
(v) 2cot?8 = cosec?0 
F-2. Solve 
(i) sin90 = sin® (ii) cot0 + tan6 = 2cosecd 
iii) sin20 = cos30 (iv) coté = tan80 
v) coté — tané = 2. (vi) cosecé = cote + J/3 


vii) tan28 tand = 1 
viii) tand + tan20 + J3 tand tan20 = V3 . 


F-3. Solve 
(i) sin6 + sin36 + sin50 = 0. 
(ii) cos0 + sin® =cos20+sin20. 
(iii) cos? x + cos? 2x+cos?3x=1. 


(iv)za—- Sin?n®@ — sin?(n — 1)6 = sin?0, where n is constant and n = O, 1 


F-4. Solve 
(i) tan2o- (14+ /3)tand+ J3=0 
(ii) 4 cos — 3 sec = 2 tand 


(ili)~ stan x. tan|x + 4 . tan [x + 22) -¥8. 


3 
F-5.2 Solve 
(i) V3 sind — cosd = /2 (ii) 5 sind + 2 cos = 5 
Section (G) : Trigonometric Inquations and Height & Distance 
G-1. Solve tan? x < 1 


G-2. ‘Solve 2sin@x — sinx — 1 >0 


G-3. Solve //3cot0 <1 


G-4. Two pillars of equal height stand on either side of a roadway which is 60 m wide. At a point in the 
roadway between the pillars, the angle of elevation of the top of pillars are 60° and 30°. Then find height 
of pillars - 


G-5.z. If the angles of elevation of the top of a tower from two points distance a and b from the base and in the 
same straight line with it are complementary, then find the height of the tower : 


G-6. From the top of a cliff 25 m high the angle of elevation of a tower is found to be equal to the angle of 
depression of the foot of the tower. Then find height of the tower - 


PART - Il : ONLY ONE OPTION CORRECT TYPE 
Section (A) : Measurement of Angles & Allied angles 


A-1. cos (540° — 6) — sin (630° — 6) is equal to 


(A) 0 (B) 2 cos 0 (C) 2 sin 8 (D) sin 8 — cos 0 
A-2. The value of tan 1° tan 2° tan 3° ... tan 89° is 
1 
(A) 1 (B) 0 (C) c0 DS 
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Qn An : 
If x = y cos i eae then xy + yz + 2x is equal to 


(A) —4 (B) 0 (C) 1 (D) 2 

If O° < x < 90° & cosx = =e , then the value of log,, sin x + log,, cos x + log,,tan x is 
vi0 

(A) 0 (B) 1 (C)-1 (D) 2 


If tana + cota = a then the value of tan* a + cot*a = 
(A) at+ 4a2+2 (B) a*—4a?+2 (C) at—4a?-2 (D) at—2a?+2 


Section (B) : Graphs and Basic Identites (sin(A+B), cos(A+B), tan(A+B)) 


B-1. 


B-2. 


B-3. 


B-4. 


B-5. 


B-6.23 


B-7. 


/\ 


STATEMENT-1 : sin2>sin3 
STATEMENT-2: If x, y < (é. *| ,x<y, then sinx>siny 


(A) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for 
STATEMENT-1 

(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation 
for STATEMENT-1 

(C) STATEMENT-1 is true, STATEMENT-2 is false 

(D) STATEMENT-1 is false, STATEMENT-2 is true 


If cosec6 — coté = a, then coté is : 
(A) {2+ @)3{4-a (C) [++0) (D) [+-a) 
2\a 2\a a a 


lfacos68+bsin0 =3 &asin6—bcos6 = 4 then a? + b? has the value = 
(A) 25 (B) 14 (C) 7 (D) 10 


T 31 .3( 71 
tan |x -— —]. cos +X sin X 
2 2 2 
re cae 
cos ai tan 3 


(A) sinx cos x (B) —sin?x (C) —sinx cos x (D) sin?x 


when simplified reduces to: 


The expression 3 sin 2 = a +sin4 (3x4 3) =o sin (< . a + sin® (52+ a) is equal to 


(A) 0 (C) 3 (D) sin 4a + sin 6a. 
The value of the expression | 1+cos -——||1+cos a t+cos “= |/1+cos ae is 
10 10 10 
1 1 1 

A) = C) — D) 0 
(A) 3 (B 6 (C) 4 (D) 

sin24° cos6°-—sin6°sin66° 
The value of — - is 

sin21° cos 39°-—cos51° sin69° 

(A) -1 (B) 1 (C) 2 (D) 0 


® 
Resonsence : | : ai 
ee eee 


ADVTRI- 23 


B-8. If tanA and tanB are the roots of the quadratic equation x? — ax + b = 0, then the value of sin?(A + B). 


2 2 2 2 
a a a a 
A =e (B) (C) (D) 
“) a’ + (1—b)? a? +b? (b +)? b? (1=a) 
B-9. ‘If tan A— tan B= x and cot B —- cot A = y, then cot (A — B) is equal to 
1 1 1 1 1 1 
a) Gers ) == tC). =a (D) 
y x xX y xX y X+y 
B-10. If tan 25° = x, then tani ant) 4s equal to 
1+tan155° tani115° 
ieee 1+ x? 14x? dex? 
A C D 
(A) > ~ (C) —; (0) —; 
B-11.2. If A + B = 225°, then the value of ae : JOULE is 
1+cot A 1+cot B 
1 1 
A)2 B) = C)3 D) -— 
(A) (B) 5 (C) (D) -5 
B-12. The value of tan 203° + tan 22° + tan 203° tan 22° is 
(A) -1 (B) 0 (C) 1 (D) 2 


Section (C) : sin?A — sin?B, Multiple angles upto 3A, 2sinA cosB, sinC — sinD 


_ 2 ° 
C-1. The value of Ue is 
1+tan?15° 
Ee 
(A) 1 (B) /3 Go (D) 2 
C-2. If Alies in the third quadrant and 3 tan A — 4 = 0, then 5 sin 2A + 3sinA + 4 cosA is equal to 
24 24 48 
A) 0 B) - — Cc) — D) — 
(A) (B) 5 (C) 5 (D) 5 
C-3. If cos A = 3/4, then the value of 16cos? (A/2) — 32 sin (A/2) sin (5A/2) is 
(A= 4 (B)-3 (C) 3 (D) 4 
C-4. If tan? 6 = 2 tan? > + 1, then the value of cos 20 + sin? 6 is 
(A) 1 (B) 2 (C)-1 (D) Independent of o 
C-5.a Ifac E ; x then the value of ,/1 + sina =f —sina is equal to: 
Q . 
(A) 2 cos B (B) 2 sin a (C) 2 (D) none of these 


C-6. The value of L +— u is 
cos 290° /3 sin 250° 


(A) = @ 8 (Cc) 8 


(D) none 


C-7. The value of tan 3A — tan 2A — tan A is equal to 
(A) tan 3A tan 2A tan A (B) — tan 3A tan 2A tan A 
(C) tan A tan 2A — tan 2A tan 3A — tan 3A tan A (D) none of these 
Reg. & = Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 


ADVTRI- 24 


IN Resonsence”® 


Educating for better tomorrow Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029 


cos20° + 8sin70° sin50° sin10° 


C-8.3, is equal to: 
sin? 80° 
(A) 1 (B) 2 (C) 3/4 (D) 0 
C-9. |The numerical value of sin 12° .sin48° .sin 54° is equal to 
1 1 1 1 
A) = B) — Cc) — D) — 
(A) 5 (B) 4 (C) 16 ( M3 


C-10.z3. If A = tan 6° tan 42° and B = cot 66° cot 78°, then 
(A) A= 2B (A= 28 (C)A=B (D) 3A = 2B 


Section (D) : Conditional Identities & Trigonometric Series 


D-1.z% Ina triangle tan A + tan B + tan C = 6 and tan A tan B = 2, then the values of tan A, tan B and tan C are 
respectively 
(A) 1,2,3 (B) 2, 3, 1 (C) 1, 2, 0 (D) none of these 


D-2.2 tana+2tan2a+4tan4a+8cot8a= 
(A) tan a (B) cot a (C) cot 160 (D) 16 cot a 


D-3. The value of cosO + cos . + COS ak + cos al + cos a + COS ot + cos ae is 
7 7 7 7 7 7 


(A) 1/2 (B) —1/2 (C) 0 (D) 1 


D-4.% The value of cos 7 cos es cos aul cos ok cos ion is 


10 10 10 10 


es J10 + 2/5 (e) - 208(2/10) (c) 208.(/10) ne J10 + 2/5 


64 16 16 16 
D-5. The value of cos + gop 2 + gag Becta + oe is equal to : 
19 19 19 19 
(A) 1/2 (B) 0 (C) 1 (D) 2 


Section (E) : Range of Trigonometric Expressions 


E-1. If (0) = sin* 8 + cos? 0, then range of f(6) is 


1 1 3 3 
A) |=, 1 B) |=, — C)|—, 1 D) None of these 
ay | @) | :] (o)|$ (D) 
E-2. Range of function f(x) = cos2x + 4sec?x is 
(A) [4, ~) (B) [0, ~) (C) [5, 20) (D) (0, ~) 
E-3. The difference between maximum and minimum value of the expression y = 1+2sinx + 3cos®x is 
16 13 
A) — B) — C)7 D) 8 
(A) 3 (B) 3 (C) (D) 
E-4. The maximum value of 12 sin 6 — 9 sin? 0 is - 
(A) 3 (B) 4 (C) 5 (D) None of these 


E-5. The greatest and least value of _y = 10 cos*x — 6 sin x cos x + 2 sin®x are respectively 
(A) 11, 1 (B) 10, 2 (C) 12,-4 (D) 11,-1 
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Section (F) : Trigonometric Equations 


F-1. 


F-2. 


F-3. 


F-4. 


F-5.%3 


F-8. 


F-9. 


F-12. 


/\ 


The solution set of the equation 4sin8.cos6 — 2cos6 — 2 V3 sind +V/3 =0 in the interval (0, 27) is 


Sn 7 ma On 3r nm On mc 5a 110 
wie a O15 F OES] Nee ol 


All solutions of the equation 2 sin@ + tan6 = 0 are obtained by taking all integral values of m and n in: 


(A) 2nn +52 ,n el (8) nx or 2mn2 == where n,m eI 
(C) ntormat z where n,m el (D) nx or 2mn + = where n,m el 


Total number of solutions of equation sinx . tan4x = cosx belonging to (—z, 27) are : 
(A) 4 (B) 7 (C) 8 (D) 15 


Ifxe fo : ZI the number of solutions of the equation sin 7x + sin 4x + sinx = 0 is: 


(A) 3 (B)5 (C) 6 (D) 4 

The general solution of equation sinx + sin5x = sin2x + sin4x is : 

(A) os nel (B) nel (GC) swe (b) oe eet 
2 5 3 

The general solution of the equation 2cos2x = 3.2cos2x — 4 is 

(A) xX =2nz,nelI (B)x=nz,nel (C)x=n/4,nel (D) xX =nz/2,n eI 


If 2 cos? (x + X) + 3 sin(z + x) vanishes then the values of x lying in the interval from 0 to 2x are 
(A) x = 7/6 or 52/6 (B) x = 2/3 or 52/3 (C) x = 1/4 or 52/4 (D) x = x/2 or 5n/2 


cos 30 _ li 
2cos 20-1 2 


(A)O@=nn+— nel (B) @=2nne > nel (C) 0=2nn+= nel (D) O=nn+— nel 


If cos 20 +3.cos 6 =0, then 


wT =3 
4 


(A) 0 = 2nx + a where a = cos™ 4 


(B) 0 = 2nx + a where a = cos™ 


(C) 6 = 2nn + a where a = cos" [ss (D) 6 = 2nx + a where a = cos (es) 


7-8) 


If sin 8 + 7 cos 6 = 5, then tan (6/2) is a root of the equation 


(A) x*- 6x +1=0 (B) 6x?-x-1=0 (C) 6x?+x+1=0 (D) x*-x+6=0 
The most general solution of tané = — 1 and cos6 = at is : 
2 
(Aynn+ nel @)ne+ ay S, nel 
(C)2nn+ ynet (0) 2nn+=2 nel 


A triangle ABC is such that sin(2A + B) -5 . If A, B, C are in A.P. then the angle A, B, C are 


respectively. 
hi Bye oe ee (o, 2a Li 
12 4 3 43 12 3.4 12 3° 12° 4 


® 
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Section (G) : Trigonometric Inquations and Height & Distance 


G-1. | The complete solution of inequality sec?3x < 2 is 


xe (B-2 ye) net (xe (Z-5E+2) nel 

38 12 3 12 3 123 6 

(C)x¢ hen nel (D) xe We ee nel 
12 12 3 63 6 


G-2. | The complete solution of inequality 2cos?x — 7 cosx +3 < O is 


(A) nn F<xX< P+ Ne (B) 2nn—F <x< F + 2nn 
(C) 2nn— 7 <x< 7 + 2nn (D) nn <x< E+nn 


G-3. | The complete solution of inequality cos 2x < cos x is 


(A) x ¢ | 2nn—4, 2nn+= @i\xeloie-2" ghee 
3 3 3 3 
(C)xe an ann BE (D) xe [ann 22 an 
G-4.z Which of the following set of values of x satisfy the inequation tan@x — (1+ /3)tanx + J/3 <0 
(4n+1)x (3n+1)x (2n+1)z (2n+1)z 
A) : ,(n € Z) (B) ; ,(n eZ) 
4 3 4 3 
4n+1 4n+1 
C) ( a ( )n ,(n Z) (D) x € ue x 
4 3 4 2 


G-5. A tree 12 m high, is broken by the wind in such a way that its top touches the ground and makes an 
angle 60° with the ground. The height from the bottom of the tree from where it is broken by the wind is 
appoximately 
(A) 5.57 m (B) 5.21 (C) 5.36 (D) 5.9 


G-6. AB is a vertical pole and C is the middle point. The end A is on the level ground and P is any point on 
the level ground other than A. The portion CB subtends an angle £ at P. If AP : AB = 2: 1, then B is 
equal to- 


iil ze a> -1/ 2 
(A) tan (<) (B) tan (<) (C) tan (3) (D) tan (_) 


G-7. A round ballon of radius r subtends an angle o at the eye of the observer, while the angle of elevation 
of its centre is 8. The height of the centre of ballon is- 


(A) r cosec a sin ; (B) rsina cosec (C) r sin . cosec B (D) r cosec . sin B 


G-8. If the angle of elevation of a cloud from a point 200 m above a lake is 30° and the angle of depression 
of its reflection in the lake is 60°, then the height of the cloud above the lake, is 
(A) 200 m (B) 500 m (C) 30m (D) 400 m 


G-9.z<. Aman on the top of a vertical tower observes a car moving at a uniform speed coming directly towards 
it. If it takes 12 minutes for the angle of depression to change from 30° to 45°, then the car will reach 


the tower in 
(A) 17 minutes 23 seconds (B) 16 minutes 23 seconds 
(C) 16 minutes 18 seconds (D) 18 minutes 22 seconds 
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PART - Ill : MATCH THE COLUMN 


1. Column - | Column - Il 
(A) tan 9° — tan 27° — tan 63° + tan 81° (p) 1 
(B)zw  cosec 10° ae) sec 10° (q) 2 
(C) 2 V2 sintoe S22 5, eS oe sie 25° (r) = 3 
2 sin 5° 
(D) V3 (cot 70° + 4 cos 702) (s) 4 
2. Column - I Column - II 
(A) If for some real x, the equation x + i = 2 cos 8 holds, (p) 2 
x 
then cos 0 is equal to 
(B) If sin 8 + cosec 0 = 2, then sin? 6 + cosec?°86 is equal to (q) 1 
(C) Maximum value of sin*8 + cos‘*6 is (r) 0 
(D) Least value of 2 sin?6 + 3 cos?0 is (s) -4 
3. Column - I Column - II 
(A) Number of solutions of sin?6 + 3 cos 8 =3 (p) 0 
in [— 2, 7] 
(B) Number of solutions of sin x . tan 4x = cos x (q) 1 
in (0, 7) 
(C) Number of solutions of equation (r) 4 


(1 — tan 6) (1 + tan 0) seco +2" ° = 0 where 6 < [-z : 4 


(D) If [Sin x] + [ /2 cosx] =—8, where x ¢ (0, 27] (s) 5 
then [sin 2x] equals (Here [.] denotes G.I.F.) 


za. Marked questions are recommended for Revision. 


PART - |: ONLY ONE OPTION CORRECT TYPE 


1. In a triangle ABC if tan A < 0 then: 
(A) tanB. tanC > 1 (B) tanB. tanC < 1 (C) tanB. tanC = 1 (D) Data insufficient 


2. If sin a = 1/2 and cos 6 = 1/8, then the values of a + 6 (if 8, a are both acute) will lie in the interval 
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3. If ane. v3 and cosh 7 v5 ,0<A,B<7/2, then tan A + tan B is equal to 
sinB 2 cosB 2 
A) 3/5 (B) V5//3 (C) 1 (D) (V5 +V3)/V5 
4. In a right angled triangle the hypotenuse is 2/2 times the perpendicular drawn from the opposite 
vertex. Then the other acute angles of the triangle are 
Not 31 lo 1 Tt . On 
A) ~&= B) ~& — C) —& — D) = &— 
\) 3% (8) 585 ) 78a O) 5 10 
5. If 3 cos xX + 2 cos 3x = Cos y, 3 sin x + 2 sin 3x = sin y, then the value of cos 2x is 
1 1 7 
A) -1 B) — C)-— D) — 
(A) (B) 3 (C) 3 (D) 3 
6. If cos a + cos B =a, Sina+sinB =banda-—fB = 28, then oe = 
(A) a2 + b?-2 (B) a2+b?-3 (C) 3 — a? — b? (D) (a? + b?) /4 
3n : 
7. If —<a<rn,then || 2cota+ 5 is equal to 
4 siné a 
(A) 1+ cota (B) —1-cota (C) 1 -—cot a (D)-—1+ cota 
8. For -=<@< a, Seay lies in the interval 
2 2 1+cos6+cos26 
(A) (-2, «) (B) (-2, 2) (C) (0, 2) (D) (= 15 1) 
9. The number of all possible triplets (a,, a,, a,) such that a, +a,cos 2x +a, sin’x = 0 for all x is 
(A) 0 (B) 1 (C) 2 (D) infinite 
10.20 IfA+B+C= . , then cos 2A + cos2B + cos2C is equal to 
(A) 1 — 4cos A cosB cosC (B) 4sin Asin B sin C 
(C) 1+2cosAcos BcosC (D) 1- 4 sinA sin B sin C 
11. If A+B+C-=2&cosA =cosB. cosC then tanB. tanC has the value equal to: 
(A) 1 (B) 1/2 (C) 2 (D) 3 
12. The general solution of the equation tan? a +2 V3 tana = 1 is given by: 
(Ayaee" nei (B) a =(2n+1) = nel 
2 2 
nx 
C 6n+1) — I D)a= — ,nel 
(C) a = (6n+1) = ne (D) a 13 € 


13.% The general solution of the equation tan x + tan E + 4 + tan [x + ) 3 is 
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14. The complete solution set of the equation 1 + 2 cosec x =— 5 is 
(A) 2nn-7,nel (B)nx-7 nel (C)2nn+5,nel (D)nx+F,nel 
15. The principal solution set of the equation 2 cos x = ./2 + 2sin2x is 
nm 132 nm 132 nm 130 nm 137 
(ay {2 182 {2,3 ) 5. Se (0) {=, Se 
8 8 4 8 4 10 8 10 
16. The solution of |cosx| = cosx — 2sinx is 
(A)x=nz,nel (B)x=nn+7,nel 
m1 1 
(Ces nee Dh med Desi ine tel 
17. The solution of inequality 4%™ — 3.2™ + 2<Ois 
(A) xe nn rest linet (8) x [nm nn 2 | snel 
T ™ 
(0) x e| rms snel (0) x « [a mm-Z nel 
18.x The solution of inequality /5—2sinx >6 sin x —1 is 
(A) [x (12n — 7)/6, a (12n + 7)/6] (n € Z) (B) [x (12n — 7)/6, m (12n + 1)/6] (n € Z) 
(C) [x (2n — 7)/6, x (2n + 1)/6] (n € Z) (D) [x (12n — 7)/3, x (12n + 1)/3] (n © Z) 


PART - Il : NUMERICAL VALUE QUESTIONS 


INSTRUCTION : 
The answer to each question is NUMERICAL VALUE with two digit integer and decimal upto two digit. 


If the numerical value has more than two decimal places truncate/round-off the value to TWO decimal 
placed. 


1a If 19 sina = 29 sinB, then find the value of 2 
a—B 
tan —— 
2 
2. If a, B (a -—B # 2nz, n € I) are different values of 0 satisfying the equation 5 cos 6 — 12 sin @ = 11. then 


absolute value of sin (a + B) is 
3. Ifxe [x =) then 4 cos? (<-3) + \4sin* x+sin? 2x is always equal to 


4.2 If three angles A, B, C are such that 
cos A+ cos B+ cos C =0 and if 
cos A cos B cos C =A (cos 3A + cos 3B + cos 3C) then value of 4 is : 


5. Find sum of square of all possible integral values of 4 for which equation 4cos x + 3 sinx = 2A +1hasa 
solution. 
6. If a cos?'a + 38a cosa sin?a = m anda sin*a + 3a cos?a sina = n. if (m+n)?*+ (m — n)?° = pay, then find 


value of p® + q® 
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7. If 2 cos x + sin x = 1, then find the sum of all possible values of 7 cos x + 6 sin x. 


8.z% The number of roots of the equation cot x = : +X in [-r oe is , 


9. If 2tan’x — 5 secx — 1 = 0 has 7 different roots in fo =| ,n EN, then find the greatest value of n. 


10.2 Sum of all possible integral values of a for which the equation cos 2x + a sin x = 2a — 7 possesses a 


solution. 
11. The number of solutions of the equation |sinx| = | cos3x| in [—27, 27] is 
12. In any triangle ABC, which is not right angled )icosA .cosecB.cosecC is equal to 


13.2 IfA+B+C =z, then find value of tanBtanC +tanC tan A+tanA tan B-secAsecB sec C. 


14.2 If the arithmetic mean of the roots of the equation 4cos*x — 4cos?x — cos(z + x) — 1 = 0 in the interval 
[0, 315] is equal to kz , then find the value of k 


15.3 cos (a—f)=1 andcos (a + B) = a where a, 8 © [—7, a]. Then number of ordered pairs (a, 8) which 
e 
satisfy both the equations. 


16. Sum of all possible value of 6 between 0° and 360° which satisfy the equation 
sec?0 .cosec’0 + 2 cosec’0 = 8 


17. Find the number of all values of 8 © [0, 10.5] satisfying the equation 
cos60+cos40+cos20+1=0. 


18. In (0, 67), find the number of solutions of the equation tané + tan 20 + tan 36 = tan 0.tan20.tan30 

19. If O<x<382,0<y<S3mnand cos x. sin y = 1, then find the possible number of values of the ordered 
pair (x, y) 

20. Find the number of values of 8 satisfying the equation sin3 6 = 4sin 0. sin20. sin40 in0 <0<2z 

21. Sum of all possible values of x which satisfy equation cos 6x + tan? x + cos 6x . tan? x = 1 in the interval 
[0, 27]. 


22. Consider tan 0 + sing = : & tan? + cos? = t, find maximum value of (6 + ) if 6 + € (0, 2z). 


23. If range of values of n so that sinx(sinx + cosx) = n has at least one solution is [p,q] then values of 
p? + q°is 
24. Find the number of values of x in (0, 27) satisfying the equation cotx-— 2 sin2x=1. 


25.% Find the number of solutions of sinO + 2sin20 + 3sin30 + 4sin46 = 10 in(0, x). 
26. Find the values of x satisfying the equation 2 sin x = 3 x?+ 2x +3. 


27. Find the number of solution of sinx cosx — 3 cosx + 4 sinx — 13 > 0 in [0,27] . 
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10. 


11. 


/\ 


PART - Ill: ONE OR MORE THAN ONE OPTIONS CORRECT TYPE 


(cosi11°+sin11°) , 
(cos11°—sin11°) 
(A) -tan 304° (B) tan 56° (C) cot 214° (D) cot 34° 


The value of 


lf sint + cost = - then tan 5 can be 


1 1 
A) -1 B)- — C)2 D) -— 
(A) (B) 3 (C) (D) r 
The value of —— 7 
cos” x 
(A) 1 + tanx + tan?x — tan®x (B) 1 + tanx + tan?x + tan®x 
(C) 1 — tanx + tan®x + tan®x (D) (1 + tan x) sec?x 


If (sec A + tan A) (sec B + tan B) (sec C + tan C) = (sec A — tan A) (sec B — tan B) (sec C — tan C) then 
each side can be 
(A) 1 (B) —1 (C) 0 (D) none 


Which of the following is correct ? 
(A) sin 1° > sin 1 (B) sin 1° < sin 1 (C) cos 1° >cos 1 (D) cos 1° <cos 1 


If sin x + sin y = a & cos xX + cos y = b, then which of the following may be true. 
2 ab x= y¥ [4=a°—b* 
a’ +b? 2 a abr 


xay [4—a? =b* 2ab 
C) tan =— D) cos (x + y) = 
(C) 5 a2 ab (D) (x + y) a2 a be 


If cos (A-B) -= and tan A tan B = 2, then which of the following is/are correct 


(A) sin (x + y) = 


(A) cos A cos B =~ = (8) sin A sin B == 
1 4 
(C) cos a alae (D) sin Acos B = 5 
lf P, =cos"@ + sin"@ and Q, = cos"@ — sin"@, then which of the following is/are true. 
(A) P,- P,_,=—sin?@ cos?6 P__, (B) Q,-Q,_,=-sin?@ cos*9Q,_, 
(C) P, = 1 — 2 sin?6 cos*0 (D) Q, = cos?6 — sin?0 
tan’a, + 2tana. tan2p = tan?B + 2tanfB. tan2a, if 
(A) tan?a + 2tana. tan2pB =0 (B) tan a + tan B =0 
(C) tan?B + 2tanp. tan2a = 1 (D) tan a = tan B 


If the sides of a right angled triangle are {cos2a + cos2B + 2cos(a + B)} and 
{sin2a + sin2B + 2sin(a + B)}, then the length of the hypotenuse is : 


(A) 2[1+cos(a-B)]  (B) 2[1 —cos(a+B)] — (C) 4 cos? “Tt (D) 4sin2 


For0 <0 < 72/2, tan 6 + tan 20 + tan 30 = O if 
(A) tan 68 =0 (B) tan 26 =0 (C) tan 36 = 0 (D) tan 6 tan 20 = 2 
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12. 


13. 


14. 


15. 


17. 


18. 


19. 


20.73 


21. 


22. 


/\ 


(a+ 2) sina+(2a—1)cosa= 


(B) (C) 


lade) 


If tan x = 2. (axe 


(2a +1) iftana = 


3 a? 44 


y = acos*x + 2b sin x cos xX +c sin®x 
z=asin2x — 2b sin x cos x + c cosx, then 


(A) y=Z (B)y+zZ=a+c (C)y-z=a-c (D) y-z 
The value of cosA+cosB \" sinA +sinB ) 
sinA—sinB cosA —cosB 
(A) 2 tan est (B) 2 cot" “= “nis even 
(C) 0: nis odd (D) 0 : nis even 


The equation sin®x + cos®x = a? has real solution if 


(A) a e€ (-1, 1) 


If sin(x — y) 
(A) x= 7/4, y = 32/4 
(C) x = 52/4, y = 52/12 


If 2 sec? a — sec* a — 2 cosec? a + cosec* a 
(B) 1/2 


A) 1/2 


If 3 sin B = sin (20 + B), then tan (a + B) - 


(A) independent of a 


(C) dependent of both a and B 


Ifa+ B+ y= 2n, then 


(B)ae [-1 3 


(B) x = 7/4, y= 7/12 
(D) x = 117/12, y = 32/4 


= 15/4, then tan a can be 


C) 1/2,/2 


2 tan a is 
(B) independent of B 


(A) tan > + tan B +tan 1 =tan © tan p tan 1 
2 2 2 2 2 
(B) tan = tan B + tan B tan + tan © tan% =1 
2 2 2 2 2 
a B Y o B Y 
Cc tan tan tan— = —tan — tan —tan — 
(0) gg eG ge eB 
(D) tan = tan : + tan B tan y + tan ul ne 
4 4 4 4 4 4 


If x + y =z, then cos? x + cos? y + cos? Zz — 2 COS X COS y COS Z iS equal to 


(A) cos? z 


(B) sin? z 


(C) cos (x + y —Z) (D) 1 


If tanA + tan B + tan C = tan A. tan B. tan C, then 


(A) A, B, C may be angles of a triangle 
(C) sum of any two of A, B, C is equal to third 


Which of the following values of ' t'' may satisfy the condition 2 sin t = 
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(D) none of these 


1-2x +5x? 


‘) 


(C) ae(-3 5| (Dae( 


= Cos(x + y) = 1/2 then the values of x & y lying between 0 and z are given by: 


-1//2 


= (a—C)? + 4b? 


(D) independent of « but dependent of B 


(B) A+ B+ Cis an integral multiple of x 


3x? 


© y 5 
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—2x-1 


10° 


—n 3n 
lit 
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23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32.23, 


33. 


/\ 


sinx, sin2x, sin3x are in A.P if 
(A) x =nz/2,nelI 


sin x + sin2x + sin 3x = 0 if 
(A) sin x = 1/2 (B) sin 2x = 0 


cos4x cos8x — cos5x cos9x = 0 if 
(A) cos12x = cos 14 x 


(B) x=nz,nel 


(B) sint3 x = 0 


(C) x =2nn, nel (D) x = (2n +1)z,n el 


(C) sin 3x = 3 /2 (D) cos x = - 1/2 


(C) sinx = 0 (D) cosx = 0 


sinx — cos?x — 1 assumes the least value for the set of values of x given by: 


(A) X =n + (-1)"*" (2/6) ,n El 
(C) xX = nn + (-1)" (1/3), nel 


(B) x = nm + (-1)" (n/6), nel 
(D) x = nx— (-1)"(n/6),n el 


LetO<0< 7 and x = X cos@ + Ysin@ , y = XsinO — Ycos@ such that x? + 4xy + y? = aX? + bY?, 


where a, b are constants then 


(A)a=-1,b=3 (B) 0 = 7/4 


If the equation sin (1x?) — sin(xx? + 2x) 


of positive root 


=l44/7 
2 


(A) first term is 


(C) third term is 1 


(C)a=3,b=-1 


= 0 is solved for positive roots, then in the increasing sequence 


S443 
2 


(B) first term is 


-1441 
2 


(D) third term is 


The general solution of the equation cosx . cos6x = — 1, is: 


(A) xX =(2n+1)z,nel 
(C) x =(2n-1)z,n eI 


(B) x = 2nz,n el 
(D) none of these 


Which of the following set of values of x satisfy the inequation sin 3x < sin x. 


A) (or, ane) nel 


4 
(C) [Seat e598 net 
4 4 


B) (a, east ped 


4 4 


(D) [tan T, eee nel 


4 


. xX ae oe 
The equation 2sin a cos*x + sin’x = 2 sin = sin?x + cos®x has a root for which 


(A) sin2x = 1 (B) sin2x =— 1 


cos 15x =sin 5x if 


Axes 223 net 
20. 5 

( (geo et ed 
20. 5 


5 sin? x + V3 sinx cosx + 6 cos’x = 5 if 


(A) tanx =-1/ V3 
(C)x=nn+7/2,n eI 
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1 1 
C) cosx = — D) cos2x = -—— 
(C) 5 (D) 5 
(B)x= 4+" ne 

40 10 
Dyess et 
40 10 

(B) sin x =0 


(D) xX =nx+7/6,n eI 
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34. 


35. 


36. 


37. 


sin’x + 2 sin x cos x — 3cos2x = 0 if 


(A) tan x =3 (B) tanx = — 1 
(C)x=nn+7/4,n el (D) x = nz + tan" (-3),n el 
Solution set of inequality sin? x cos x > cos® x sin x , where x ¢€ (0, z), is 

nm 1 32 T nm 3 
A)|-, = B)| —, C)/0, — D) | =, — 
(ZZ) a(x] (o) (0, 2) ) [Z, =) 
4 sin*x + cos*x = 1 if 
(A) xX =nz ;(nel) (8) x=nn 3 cos (2): (ne0 
(Cc) xs Fine!) (D) x =—nn ; (nel) 
sin x + sin 2x + sin 3x = COS X + COS 2x + Cos 3x if 
(A) cos x=—> (B) sin 2x = cos 2x (C) x = ote (0) x= 2nn 2 , (nel) 


PART - IV : COMPREHENSION 


Comprehenssion # 1 


Let p be the product of the sines of the angles of a triangle ABC and q is the product of the cosines 
of the angles. 


In this triangle tan A + tan B+ tan C is equal to 


(A)p+q (B) p-q (C) ud (D) none of these 
tan A tan B + tan B tan C + tan C tan A is equal to " 
(A) 1 +4 (@) 3 (C)1+p ) <P 
The value of tan’ A + tan? B + tan’ C is 
(ay B= Spt @) % (c) & (0) 2 =8P4 
q p q q 


Comprehension # 2 


/\ 


Let a, b, c, d < R. Then the cubic equation of the type ax? + bx? + cx + d = 0 has either one root real or 
all three roots are real. But in case of trigonometric equations of the type a sin? x + b sin? x +c sinx +d 
= 0 can possess several solutions depending upon the domain of x. 

To solve an equation of the type a cos@ + b sind = c. The equation can be written as 


cos (6 — a) = c/ (a? +b?) . 
The solution is 6 = 2nx + a +B, where tan a = b/a, cos B = c/,/(a* +b*) . 


On the domain [-1, 1] the equation 4sin* x + 2 sin? x — 2sinx — 1 = 0 possess 


(A) only one real root (B) three real roots 
(C) four real roots (D) six real roots 
; , 10tanx 
In the interval [—7/4, x/2], the equation, cos 4x + ———— =3has 
1+tan* x 
(A) no solution (B) one solution (C) two solutions (D) three solutions 


|tan x| = tan x + L (0 <x < 2z) has 
COS X 


(A) no solution (B) one solution (C) two solutions (D) three solutions 
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Comprehension # 3 


To solve a trigonometric inequation of the type sin x > a where |a| < 1, we take a hill of length 27 in the 
sine curve and write the solution within that hill. For the general solution, we add 2nz. For instance, to 


solve sinx 2-5 , we take the hill 25 =| over which solution is a <X< 4. The general 


solution is 2nx — a <X<2nn , nis any integer. Again to solve an inequation of the type sin x < a, 


where |a| < 1, we take a hollow of length 27 in the sine curve. (since on a hill, sinx < a is satisfied over 
two intervals). Similarly cos x = a or cosx <a, |a| < 1 are solved. 


7. Solution to the inequation sin®x + cos®x < “ must be 
(A) nn + ~ <x<nn+e (B) 2nn + = <x <2nn+— 
3 2 3 2 
(C) MF Bee SD (D) none of these 
2 6 2 3 
8. Solution to inequality cos 2x + 5 cos x + 3 > 0 over [- 7, x] is 
—-5n 5a —2n 20 
A) -- x, B) | —, — C) [0, D)| ——,— 
(A) [- 2, 7] @) [3 = (C) [0, 7] (0) x 
9. Over [— x, 7], the solution of 2 sin@ t + 4 + V3 cos 2x >0is 
—- Sn 5a 
A) [-- x, B —— 
(A) [- 2, 7] (B) F 6 
(C) [0, 7] (hon SB ole® 22 hy 2%. @ 
12 4 12 4 


za Marked questions are recommended for Revision. 
* Marked Questions may have more than one correct option. 


PART - 1: JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS) 


1 


is 
sin? 6+ 3sin@cos0 +5cos* 6 
[IIT-JEE-2010, Paper-1, (3, 0)/84] 


1. The maximum value of the expression 


2.q The positive integer value of n > 3 satisfying the equation 


L = ; + L is [IIT-JEE 2011, Paper-1, (4, 0), 80] 
sin |—]| sin |—J]_ sin | — 
n n n 


3.3 The number of values of 09 in the interval [-. 4 such that 0 # = for n = 0, +1, + 2 and 


tan6 = cot 50 as well as sin 20 = cos 40 is [IIT-JEE-2010, Paper-1, (3, 0)/84] 
4. Let P = {0 : sin 8 —cos 0 = /2 cos 6} and Q ={8:sin@+cos 0= V2 sin 6} be two sets. Then 

(A)P“QandQ-P# © (B)Q¢P 

(C)P ¢ Q (D)P=Q [IIT-JEE 2011, Paper-1, (3, —1), 80] 
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10. 


11. 


12. 


/\ 


Let 6, € [0, 2x] be such that 2cos0(1 — sind) = sin26 [tend + cot cos — 1, tan(2x— 0) > 0 and 


-1<sin0< =e . Then $ cannot satisfy [IIT-JEE 2012, Paper-1, (4, 0), 70] 
(A) 0< <7 (B) Fe gc (C) F< 4<F (D) SF ch<2n 


For x € (0, 2), the equation sinx + 2 sin 2x — sin 3x = 3 has 

[JEE (Advanced) 2014, Paper-2, (3, —1)/60] 
(A) infinitely many solutions (B) three solutions 
(C) one solution (D) no solution 


The number of distinct solutions of the equation cos? 2x + cos4 x + sin4 x + cos® x + sin®x = 2 in 


the interval [0, 27] is [JEE (Advanced) 2015, P-1 (4, 0) /88] 


The value of > is equal to 
sir * ir) si( 2 ) 


[JEE (Advanced) 2016, Paper-2, (3, —1)/62] 


(A) 3-3 (B) 2(3- V3) (C) 2(v3-1) (D) 2(2+ V8) 


Tt er ; 
Let S = x € (—1,7):x #0,+ x . The sum of all distinct solutions of the equation 


V3 sec x + cosec x + 2(tan x — cot x) = 0 in the set S is equal to 
[JEE (Advanced) 2016, Paper-1, (3, —1)/62] 
70 Qn 51 
A)-— B) — — C) 0 D) — 
(A) 9 (B) 9 (C) (D) 9 


Let a and 6 be nonzero real numbers such that 2(cos B — cos a) + cos a cos B = 1. Then which of the 


following is/are true? [JEE(Advanced) 2017, Paper-2,(4, —2)/61] 
A) Bi tan(£) —tan (E)- 0 (B) tan{ & )- V3 tan [E}-0 
(C) )tan($ ) + tan (F J-0 (0) VB tan{ &) + tan (E}=0 


Let a, b, c be three non-zero real numbers such that the equation 3 a cos x + 2b sinx =, 
Xe 3 3° | has two distinct real roots a and B with a + B = ~ Then, the value of > is 


[JEE(Advanced) 2018, Paper-1,(3, 0),60] 


ae (<* +2 

T 

2 
7 e +1 "| 
sin 
n+2 

Assuming cos~'x takes values in [0, x] es - the following options is/are correct? 
[JEE(Advanced) 2019, Paper-2 ,(4, —1)/62] 


For non-negative integer n, let — f(n) 


(A) f(4) = . (B) If a = tan (cos f(6)), then a? + 2a—1 =0 
(C) sin(7 cos“ f(5)) = 0 (D) lim f(n) = a 
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For Q. 


13. 


14. 


Tw 


/\ 


13&14 
Let f(x) = sin(mcosx) and g(x) = cos(2z sinx) be two functions defined for x > 0. Define the following sets 
whose elements are written in increasing order 
X = {x : f(x) = O}7, Y = {x : f (x) = 0} 
Z = {x : g(x) = O}, W = {x : g(x) = 0} 
List-| contains sets X,Y,Z and W List-ll contains some information regarding these set. 
[JEE(Advanced) 2019, Paper-2 ,(4, —1)/62] 
List - I List - II 
(I) X (P) > ‘5 =, An, 72| 
(II) Y (Q) an arithmetic progression 
(III) Z (R) NOT an arithmetic progression 
(Iv) WwW es iZ 7 Se 
6 6 6 
Tm Qn 
T eee) 3 
ee {3 3 n} 
mn 3m 
U =~,— 
wy {5 
Which of the following is the only correct combination ? [JEE(Advanced) 2019, Paper-2 ,(4, —1)/62] 
(1) IV -(Q), (T) (2) Ill — (R), (U) (3) IIT—(P), (Q),(U) (4) IV—(P), (R), (S) 
Which is the following is only CORRECT combination ? [JEE(Advanced) 2019, Paper-2 ,(4, —1)/62] 
(1) |= (Q), (U) (2) 1—(P), (R) (3) Il- (Q), (T) (4) Il-(R), (S) 
PART - Il : JEE (MAIN) / AAEEE PROBLEMS (PREVIOUS YEARS) 
4 : 5 T 
Let cos(a + B) os and let sin(a — B) = 13° where 0<a,B< ri Then tan 2a = 
[AIEEE 2010 (4, —1), 144] 
56 19 20 25 
2) — 3) — 4) — 
35 2) o5 (3) > (4) 76 
If A = sin@ x + cos? x, then for all real x : [AIEEE 2011 (4, -1), 120] 
acai (2) 1 2 aka (3)1<A<2 gene 
4 16 4 16 
In a APQR, if 3 sin P + 4 cos Q=6 and 4 sin Q+ 3 cos P = 1, then the angle R is equal to : 
[AIEEE-2012, (4, —1)/120] 
51 T 1 31 
1) — 2)— 3) — 4) — 
(1) 5 (2) r (3) 4 (4) 7 
The expression 274_, _COtA oon be written as : [AIEEE - 2013, (4, -1),360] 
1-cotA 1-tanA 
(1) sinA cosA + 1 (2) secA cosecA + 1 (3) tanA +cotA (4) secA + cosecA 
Let f, (x) -7 (sinkx + coskx) where x € R and k 2 1. Then f4(x) — fg(x) equals 


[JEE(Main)2014,(4, — 1), 120] 


1 1 
4 ie oe 3 


® 
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6. If the angles of elevation of the top of a tower from three collinear points A, B and C, on a line leading to 
the foot of the tower, are 30°, 45° and 60° respectively, then the ratio, AB : BC , is 
[JEE(Main)2015,(4, — 1), 120] 


) W381 (2) V3: V2 (3) 1: V3 (4)2:3 


7. A man is walking towards a vertical pillar in a straight path, at a uniform speed. At a certain point A on 
the path, he observes that the angle of elevation of the top of the pillar is 30°, After walking for 10 
minutes from A in the same direction, at a point B, he observes that the angle of elevation of the top of 
the pillar is 60°. Then the time taken (in minutes) by him, from B to reach the pillar, is : 

[JEE(Main)2016,(4, — 1), 120] 


(1) 10 (2) 20 (3) 5 (4) 6 
8.23 If O< x < 2m, then the number of real values of x, which satisfy the equation 
COSX + COS2X + COS3x + cos4x = 0, is [JEE(Main)2016,(4, — 1), 120] 
(1) 5 (2)7 (3) 9 (4) 3 
9. If 5(tan? x — cos@x) = 2cos2x + 9, then the value of cos4x is : [JEE(Main)2017,(4, — 1), 120] 
-3 1 2 7 
1) — 2) = 3) = 4) -~ 
(1) 5 (2) 3 (3) 9 (4) 9 


10. Let a vertical tower AB have its end A on the level ground. Let C be the mid-point of AB and P be a 
point on the ground such that AP = 2AB. If ZBPC = B, then tanf is equal to 
[JEE(Main)2017,(4, — 1), 120] 


6 1 2 4 

1) = 2) — 3) = 4) — 

tis 2); (3) 5 (4) 5 
11. If sum of all the solutions of the equation 8 cosx. [cos{ Z+x).cos{ Z—»)-] = 1 in [0, zm] is kz, then k 
is equal to: [JEE(Main)2018,(4, — 1), 120] 

8 20 2 13 

1) = 2) — 3) = 4) — 

(1) 9 (2) 9 (3) 3 (4) 9 


12. PQR is a triangular park with PQ = PR = 200 m. AT.V. tower stands at the mid-point of QR. If the 
angles of elevation of the top of the tower at P, Q and R are respectively 45°, 30° and 30°, then the 
height of the tower (in m) is : [JEE(Main)2018,(4, — 1), 120] 


1) 100 /3 (2) 50/2 (3) 100 (4) 50 


13. The sum of all values of 0€ (03) satisfying sin? 26 + cos* 20 = ; is: 
[JEE(Main) 2019, Online (10-01-19),P-1 (4, — 1), 120] 


T 31 5r 

1 2) = 3) — 4) — 

(1) 2 (2) 5 (3) 3 (4) 4 

14. The value of 00s = cos. as 00855 -SIN Ty is: 
[JEE(Main) 2019, Online (10-01-19),P-2 (4, — 1), 120] 

1 1 1 1 
1) — 2) = 3) — 4) —— 
() T954 2) 5 3) 55 (4) 356 


15.2 Ifsn*+a+4cos* B+2= 4/2 sin acosp; a, €[0, zm], then cos(a+f)—cos(a —f)is equal to 
[JEE(Main) 2019, Online (12-01-19),P-2 (4, — 1), 120] 
(1) - V2 (2) 0 (3) V2 (4) -1 
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16. 


17. 


18. 


19. 


20. 


21. 


22. 


/\ 


The number of solutions of the equation 1 + sin*x = cos? 3x, x € | is 


[JEE(Main) 2019, Online (12-04-19),P-1 (4, — 1), 120] 


(1) 4 (2) 5 (3) 7 (4) 3 

The value of sin10°sin30°sin50°sin70° is : [JEE(Main) 2019, Online (09-04-19),P-2 (4, — 1), 120] 
1 1 1 1 

i= By a) oe 

) 53 °) 35 8) 76 “) 36 


Vellh eBSinic 7 < 1 also satisfy the equation : 
4 


[JEE(Main) 2019, Online (10-04-19),P-1 (4, — 1), 120] 


All the pairs (x, y) that satisfy the inequality 2 


(1) sin x = |siny| (2) 2|sin x| = 3 siny (3) sinx =2 sin y (4) 2sinx =2siny 


Two vertical poles of heights, 20 m and 80 m stand a part on a horizontal plane. The height (in meters) 
of the point of intersection of the lines joining the top of each pole to the foot of the other, from this 
horizontal plane is : [JEE(Main) 2019, Online (08-04-19),P-2 (4, — 1), 120] 


(1) 18 (2) 16 (3) 15 (4) 12 


Let a and B be two real roots of the (k+1) tan? x — V2. atanx = (1 —k), where k(#-—1) and Q are real 
numbers. If tan?(a + B) = 50, then a value of A is: 


[JEE(Main) 2020, Online (07-01-20),P-1 (4, — 1), 120] 


1) 10/2 (2) 5J/2 (3) 10 (4) 5 


The value of cos'() cof i sin’( 2]. én( $] is : 
8 8 8 8 


[JEE(Main) 2020, Online (09-01-20),P-1 (4, -1), 120] 


hM|—+ 


(3) (4) 


The number of distinct solutions of the equation, log1/2|sinx| = 2 — log1/2 |cosx| in the interval [0, 27], is 


[JEE(Main) 2020, Online (09-01-20),P-1 (4, 0), 120] 
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EXERCISE - 1 
PART - | 
Section (A) : 
. 1 a. AT wy DOT 
A-1, (i) 12 (ii) _ (iii) 738 
A-2. (i) 135° (ii) — 720° (iii) 300° (iv) 210° 
A-4 (i) = 8) )-5 (iii) -% (iv) 1 


B-2. 1 B-3. hd B-7.  a2b2 + 4a? = 9b2 
Section (C) 

. 2 aa ND +1 jo 
C-2. 1 ~ 5/4 C-10...- 2 

(i) (ii) — V5 (i) ade 
Section (E) : 

11 

E-1. ig E-2. (i) 2,-1 (ii) 3, 0 
E-3. (i) Vmax = 113 Vinin = 1 (ii) Vmax = 103 Vinin =— 4 
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Section (F) : 


F-1. (i) n+ (-1) 2,nel (ii) n+ F+1nel 
(iii) nn 7 nel (iv) not (1 2 nel (v) my nel 
F-2. (i) mt mel or mee ied 
4 10 
(ii) 2nnt+— nel 


(iii) n+ 7 nel or 2nn- = nel 
5 2 


2 
(iv) n+— T nel (v) ie nel 
2)9 4) 2 
(i) “neg =” wet (vi) not 
3 6 
(viii) [net | 2 .ne1 
3) 3 
F-3 (i) me nel or [ns Janel 
(ii) 2na,nel or enn nel 
3 6" 
(iii) x=(2n¢+1)=,nel or x=(2n+1)=,nel or x=nnt—,nel 
4 2 6 
(iv) mn,mel or ,mel or [ms 5] = met 
n-1 n 
F-4. (i) nr += nel or nt+— nel 
3 4 
- T 31 
il n — 1)" —,nelornnx—(—1)" —,nel 
(ii) yeaa er eos ae eel 
(i x= Te nel 
3°49 
‘ 1 m1 
F-5. ee ed 
(i) ee i) ne 
(ii) ann +5 ,nelor 2nz + 2a where a=tan'.n el 
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Section (G) : 


G-1. x ¢]nn—Z nat | nel G-2. [ann 2, ann+ TE) 
4 4 6 6 
G-3. 0 (nn + 7/3, n+ 7/2] G-4. 15/3 m 
G-5. Jab G-6. 50m 
PART - Il 


Section (A) : 

A-1. (A) A-2 (A) AS. (B) Ad (C) AS. (B) 

Section (B) : 

B-1. (A) B-2. _(B) B-3. (A) B-4. (D)  B-5.  (B) B-6. (B) B-7. (A) 
B-8. (A) B-9. (C)  B-10. (A) B-11. (B) B-12. (C) 

Section (C) : 

C-1. (C) C2. (A) C-3. (C) C4 (D) C5 (A) C-6. (B) C-7. (A) 
C-8.  (B) C-9. (D)  C-10. (C) 

Section (D) : 

D-1. (A) D-2. _(B) D-3. (D)  D-4.  (B) D-5. (A) 

Section (E) : 

E-1. (C) E2. (C) E83. (A) E-4. (B) E-5. (A) 

Section (F) : 

F-1. (D) +2. (B) F-3.  (D)  F-4.  (B) F-5. (C)  F-6.  (B) F-7. (A) 
F-8. _(B) F-9. (A) F-10. (B) F-11. (C)  F-+12. (B) 

Section (G) : 

G-1. (A) G-2. (C) G3. (B) G-4. (A) G-5. (A) G-6. (D) G7. (D) 
G-8. (D) G9. (B) 


PART - Ill 
1. (A) — (s), (B) > (s), (C) — (s), (D) — (r) 
2 (A) > (q,s),  (B) > (p), (C) > (q) (D) — (p) 
3 (A) > (q) (B) > (s), (C) > (1) (D) — (p) 
EXERCISE - 2 
PART - | 
1. (B) 2. (B) 3. (D) 4. (B) 5. (A) 6. (B) 7. (B) 
8. (A) 9 (D) 10. (D) 44. #4(C) 12 &#(C) 1% £(C) 14 °°» (A) 


JIN Reson nce : | : ai a 
/\ ee eee 


PART - Il 
1. 04.80 2. 00.71 3. 02.00 4. 00.08 5. 19.00 6. 08.29 or 08.30 
7. 08.00 8. 17.00 9. 15.00 10. 20.00 11. 24.00 12. 02.00 


13. 01.00 14. 50.00 15. 04.00 16. 25.13 17. 17.00 18. 17.00 
19. 06.00 20. 15.00 21. 21.99 22. 04.45 23. 01.75 24. 06.00 
25. 00.00 26. 00.00 27. 00.00 


PART - Ill 
1. (ABCD) 2 (BC 3 (BD) 4. (AB) 5. (BC) 6 (ABC) 
7. (BC) 8 (ABCD) 9 (BCD) 10. (AC) 11. (CD) 12. ~ (BD) 
13. (BC) 14 (BC) 15. (BD) 16. (BD) 17. (AD) 18 (AB) 
19. (AD) 20. (CD) 21 (AB) 22. (AC) 23. (ABCD)24. (BD) 
25. (ABC) 26. (AD) 27. (BC) 28. (BC) 29. (AC) 30. (ACD) 
31. (ABCD)32. (ABCD)33._ (AC) +34. (CD) 35. (AB) 36. (ABD) 
37. (ABCD) 
PART - IV 
(Cc) 2. (B) 3. (D) 4. (D) 5. (Cc) 6. (B) 7. (C) 
8 (D) (D) 
EXERCISE - 3 
PART - | 
1. 2 2. (n=7) 3. 3 4. (D) 5. (ACD) 6. (D) 7. 8 
8. (ee: (C) 10. Bonus 11. (0.5) 12. (ABC) 13. (4) 14 = (3) 
PART - Il 
1. (1) 2 (1) 3. (2) 4. (2) «5. (2) 6. (1) 7. (3) 
8. (2) 9. (4) 10 (3) W (4) 12 = °«(8) 13 © (2) 14. (3) 
15. (1) 16. = (2) 17. (3) 18 (1) 19 (2) 20 (3) 24. © (1) 
22. 8 
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